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33
We illustrate the potential of this new high-precision correlative technique using HeLa cells infected 
11
GFP and YFP blink in fixed whole cells at atmospheric pressure
12
To provide a baseline readout of FP blinking, we first imaged YFP-A3 vaccinia and GFP-C1 in whole 13 fully-hydrated HeLa cells that were fixed in 4% PFA and mounted in Citifluor AF4 using the SECOM light 14 microscope at atmospheric pressure in WF mode ( 
27
Thin sections of ~200 nm were cut from the resin block (Fig.2, step 2 particles, it was difficult to resolve individual viral particles within clusters (Fig.3C ). In contrast, the 18 lateral resolution of the SR reconstruction allowed correlation of fluorescent signal to the cores of
19
individual virus particles (Fig.3D ). The precision with which the YFP signal could be localised to virus 20 particle structure in WF-EM overlays compared with SR-EM overlays was assessed using a standard 2-21 colour Pearson's correlation coefficient measurement; a more negative coefficient reflecting a stronger correlation, since the viral particles were darker in the SEM image, and brightness was 23 therefore anti-correlated. The WF-EM correlation was found to be -0.091, -0.002 and -0.053 (Fig.3C, 
24
left to right, respectively), whereas the SR-EM correlation was considerably higher, at -0. 
25
We then showed that it was possible to modulate the blinking of GFP by cycling through different 26 vacuum pressures sequentially whilst maintaining continuous illumination (Fig.6 once the chamber door was opened, after a delay of some 2-3 seconds. This may be attributable to the 8 time taken to rehydrate the fluorophores by diffusion of water into the chamber and section, adding to 9 the evidence that water is essential for GFP blinking. On venting the chamber with dry nitrogen gas,
10
GFP blinking was suppressed, in agreement with our previous observation that GFP intensity drops 11 when dry nitrogen is used to create partial pressure instead of water vapour (Brama et al., 2015)
12
( Fig.6A , image 8).
13
We next investigated how electron contrast affected GFP blinking. We previously reported that IRF
14
sample preparation resulted in a reproducible gradient of electron contrast, from heavy membrane-
15
staining at the edge of the cell pellet exposed directly to the uranyl acetate stain, to lighter 
32
(SFig.3 frames 200 and 2,000, SMovies 7 and 9). This is illustrated by maximum intensity projections 33 from early and late points in the data collection (frames 300-500 vs. frames 2,100-2,300). The signal to noise ratio also worsened in the later stages of data collection at atmospheric pressure, further dataset recorded at 200 Pa contained ~2.27x more localisations than were detected using N-STORM.
1
The results at atmospheric pressure were more comparable, with ~1.46x more localisations detected in 
18
For example, we determined that closely opposed virus particles sometimes appear as elongated,
19
curved structures rather than punctate point sources in SR images, information that can be used to 20 improve reconstruction software to remove sample-specific errors. Furthermore, we propose that serial
21
IRF sections could be imaged using a standard fluorescence microscope equipped with a vacuum stage
22
(as commonly used in materials research and available off-the-shelf) and lasers, enabling multi-colour 23 3-dimensional SR imaging using standard FPs without the need for multiple buffers tailored to each 24 fluorophore. In this case, sample preparation would be simplified as electron contrast would be 25 unnecessary, and the blinking activity of FPs would likely be improved in the absence of metal staining.
26
Automation of this process could lead to the generation of 3D SR molecular localisations through large 27 volumes of cells and tissues.
28
The workflow also delivers advances in correlative microscopy. In post-embedding CLEM experiments 29 on thin sections, it is necessary to treat the section for each imaging modality. In practice, this usually 30 means wet mounting of the sections for light microscopy, followed by rinsing and additional contrasting 31 for electron microscopy. Each of these steps can potentially alter the specimen, causing section 
7
This study also revealed some unexpected properties of resin-embedded FPs. First, YFP and GFP display 
24
Quick freeze substitution (QFS) was performed using a modified version of the method described by Fixed mounted whole cells containing either GFP-C1 or YFP-A3 were cultured directly on glass 1 coverslips, fixed as described above, and mounted using Citifluor AF4. 
16
For super-resolution localisation-based imaging of specimens containing multiple fluorophores using high laser powers, it was necessary to further filter emission wavelengths using an individual bandpass 
26
For SEM imaging, the system was pumped to high vacuum (~10 -3 Pa). The vCD backscatter detector (FEI
27
Company, Eindhoven) was used at a working distance of 7.3 mm, and inverted contrast images were 28 acquired (2.5 keV, spot size 3.5, 30 µm aperture, and pixel dwell time of 60 µs for a 3,072*1,536 image 29 frame).
31
Data analysis
32
The theoretical resolution of the SECOM platform using a 488 nm light source and 100x/1.4 objective 33 lens was calculated as 213 nm. The full width half-maximum (FWHM) of the system was measured using 30 nm fluorescent beads at ~265 nm. The calculated pixel size of the iXon EMCCD camera was 107.8 1 nm.
2
Several freely available reconstruction packages were tested during preliminary super-resolution data 3 acquisition in order to determine which worked better with the data generated by the ILSEM-based perceived quality of output when compared to the electron imaging 'ground truth' data; it also offered 12 more flexibility for interactive data post-processing.
13
Camera setup was performed according to the EMCCD specification and EM gain applied during 14 acquisition. Given the calculated system resolution, a fitting radius of 4 pixels was used, with sigma of 
19
Reconstructions were generated using averaged shifted histograms at a magnification of 10x (for low 
23
Measuring image resolution in optical nanoscopy. Nat Methods 10, 557-562. 
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The SR reconstruction represents ~25,000 localisations. C: An area matching that shown in A and B
13
from the next section in the series, acquired with the chamber pumped to high vacuum (10 -3 Pa). The figure 4 ; cropped areas shown in figure 5 ). The first 500 frames were excluded from analysis as the
9
EMCCD was close to saturation and FP blinking was difficult to observe (indicated by vertical line). 
12
Supplementary movie 8 -YFP blinking in an IRF section at atmospheric pressure acquired using the 13 SECOM platform.
14 Supplementary movie 9 -YFP blinking in an IRF section at atmospheric pressure acquired using a Nikon 
